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Background: Attrition is an important but understudied issue that plays a vital role in the successful treatment of
obesity. To date, most studies focusing on attrition rates and/or its predictors have been based on pretreatment
data routinely collected for other purposes. Our study specifically aims at identifying the predictors of drop-out
focusing on empirically or theoretically-based factors.
Methods: We conducted a retrospective observational study in an academic outpatient clinical nutrition service in
Pavia, Italy. We examined a total of 98 adult obese patients (36 males, 62 females) who underwent a 6-month
dietary behavioral weight-loss treatment at our Center. Pre-treatment and treatment-related variables were collected
or calculated from clinical charts in order to discriminate those subjects who completed treatment from those who
abandoned it before its completion. Multivariable regression analysis was used to identify the independent predictors
of drop-out.
Results: The drop-out rates were 21% at 1 month and 57% at 6 months. Compared with completers, noncompleters
were significantly younger in terms of age at first dieting attempt (24.0 ± 10.7 vs. 31.3 ± 11.2 years, P = 0.005), had
lower diastolic blood pressure (87.8 ± 9.7 vs. 92.7 ± 11.4 mmHg, P = 0.022), had a lower baseline body fat percentage
(38.5 ± 6.4 vs. 41.2 ± 4.4% weight, P = 0.015), and had a lower percentage of early weight loss (-1.8 ± 1.8% vs. -3.1 ± 2.1%,
P = 0.035). Moreover, noncompleters significantly differed from completers with regard to type of referral (34.1% vs.
53.3% sent by a physician, P = 0.036) and SCL-90 anger-hostility subscale (0.83 ± 0.72 vs. 0.53 ± 0.51, P = 0.022).
A multivariable logistic regression analysis including pre-treatment variables showed that body fat percentage (P = 0.030)
and SCL-90 anger-hostility subscale (P = 0.021) were independently associated with attrition. In a multivariable model
considering both pre-treatment and treatment-related factors, attrition was found to be independently related to the
age at first dieting attempt (P = 0.016) and the achievement of early weight loss (P = 0.029).
Conclusions: Our data confirm that psychopathological tracts, early dieting attempts, and a poor initial treatment
response are key independent predictors of drop-out from obesity treatment.
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The treatment of obesity continues to present major
challenges, including poor adherence to diet, inadequate
and unsatisfactory weight loss, weight regain, and high
rates of attrition. The literature on attrition in the treat-
ment of obesity is heterogeneous, with ranges varying
from 10% to 80% depending on the setting and the type* Correspondence: anna.tagliabue@unipv.it
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stated.of program [1]. Notably, intervention trials reported
a mean attrition rate of more than 40% within the first
12 months [2].
To date, most studies focusing on attrition rates and/
or its predictors have been based on pre-treatment data
(e.g., weight and presence of comorbidities) routinely
collected for other purposes (e.g., identifying predictors
and correlates of weight loss) [3-8]. High drop-out rates
from obesity treatment have been associated with baseline
characteristics such as young age [3,9-11], low education
levels [6,9,12], poor dieting behaviors [3,5,8,12,13], andal Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited. The Creative Commons Public Domain Dedication
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dictors of attrition in obesity treatment is limited by differ-
ent study designs and inconsistencies across studies.
Emerging evidence suggests that psychological distress
(including depression, anxiety, and low self-esteem)
[4,7,9,12,16-19] and the failure to achieve reasonable
weight loss goals during the first weeks of treatment
[4-6,9,12,13,15] are important predictors of drop-out.
Previous studies have also reported high rates of psycho-
pathology both in obese [20-22] and normal-weight per-
sons [23] wishing to lose weight. These findings suggest
that factors related to the psychological well-being need to
be carefully considered so that obese patients keep attend-
ing their weight loss program.
The present study specifically aims at identifying the
predictors of drop-out from obesity treatment focusing
on empirically (e.g., unsatisfactory early weight loss) or
theoretically-based (e.g., psychopathological symptoms
and dieting behaviors) factors. Because some results may
be population-specific [24,25], we also sought to repli-
cate in an Italian academic setting the previously identi-
fied predictors of drop-out [1,3-19].
Methods
Study design and sample
This research was designed as a retrospective observa-
tional study. Participants were adult (age ≥ 18 years)
obese patients (body mass index [BMI] ≥ 30 kg/m2) who
were consecutively referred for weight loss to the Human
Nutrition Research Centre, University of Pavia (Italy) be-
tween January 2006 and December 2008. Exclusion criteria
were pregnancy, major physical illnesses, and psychiatric
disorders requiring treatment with atypical antipsychotics.
All of the participants underwent a standardized psycho-
logical and nutritional assessment before starting a dietary/
behavioral weight loss protocol. This study was conducted
according to the tenets of Helsinki Declaration and all pro-
cedures were approved by the Institutional Review Board
of the University of Pavia. Written informed consent was
obtained from all participants.
Weight loss protocol
The weight loss protocol consisted in a 6-month dietary
behavioral program. A dietary plan was prepared by a
registered dietician for every patient at the beginning of
the program; the dietary plan consisted of an individual-
ized balanced low-calorie diet. The energy content was
calculated to obtain a weight loss of 0.5 to 1 kg/wk
within 6 months according to the Clinical guidelines for
the treatment of obesity [26]. The macronutrient com-
position targets were 25-30% for fats, 55-65% for carbo-
hydrates and 15% for proteins according to the Dietary
Reference Values [27]. The diets were calculated using
Dieta Ragionata 7.0 (Esi Stampa Medica srl, San DonatoMilanese, Italy) which includes the Italian food compos-
ition tables. The patients were required to visit our cen-
ter on a monthly basis for follow-up visits, which were
conducted by a physician specialized in clinical nutrition.
During the visits, we checked patient body weight and
body composition and, when necessary, delt with obsta-
cles hindering weight loss and physical activity. More-
over, possible changes to the dietary plan were discussed
with the dietician.
Predictors of drop-out
The potential predictors of drop-out were collected
and/or calculated from clinical charts. Both pre-treatment
(i.e., socio-demographic, nutritional, psychopathological
features) and treatment-related variables (i.e., achievement
of early weight loss at one month) were considered for the
purpose of analysis. The following data were collected:
socio-demographic characteristics (age, sex, marital status,
education level, occupational status, smoking habits,
physical activity), anthropometric and nutritional vari-
ables (weight, height, BMI, waist and hip circumference,
waist-to-hip ratio [WHR]), baseline body composition
(percentage body fat [%BF] from skinfold thickness),
lower and higher weight achieved during adulthood, age
at first dieting attempt, number and reasons of previous
attempts to lose weight, type of referral, weight loss goals,
and components of the metabolic syndrome. The psycho-
pathological features were assessed by means of validated
psychometric instruments. In all participants, we assessed
weight loss goals and the achievement of early weight loss
at 1 month.
Psychometric tests
The Symptoms Checklist-90-R (SCL-90-R), a self-report
checklist inquiring about symptoms during the pre-
ceding week, was used as a measure of general psy-
chopathology [28]. Depressive symptoms and eating
behaviors were determined using the Beck Depression
Inventory (BDI) [29] and the Binge Eating Scale (BES)
[30], respectively.
Statistical analysis
Categorical variables were expressed as percentages and
compared using the chi-squared test or the Fisher’s exact
test, as appropriate. Continuous data were summarized
as means and standard deviations. Unpaired Student’s
t-tests (with Satterthwaite’s correction for degrees of
freedom) or the Mann-Whitney’s U tests were applied to
assess the differences in quantitative variables between
patients who dropped out at 1 and 6 months and treat-
ment completers. The net changes in the study variables
at 6 months were expressed as percentages of the base-
line data and compared using paired Student’s t-tests.
We used multivariable logistic regression analysis to
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variables which were significantly associated with attri-
tion (P < 0.05) in univariate analyses were selected into
the multivariable model. All calculations were performed
using the statistical softwares Stata 10 (StataCorp LP,
College Station, TX, USA) and SPSS 14.0 (SPSS Inc.,
Chicago, IL, USA). A two-tailed P value < 0.05 was con-
sidered statistically significant.
Results
General characteristics of completers and noncompleters
Ninety-eight obese adults (36 males and 62 females)
were included in the study. The total drop-out rate
at one month was 21 (21.4%), without significant sex
differences (27.8% in males and 17.7% in females; χ2 = 1.4,
P = 0.243). At 6 months, the total drop-out rate (including
subjects who dropped-out at 1 month) was 57% (56
subjects). Again, we found no evidence of a significant
sex difference (55.6% in males and 58.1% in females;
χ2 = 0.1, P = 0.809). Table 1 shows the general charac-
teristics of the entire study cohort, divided in com-
pleters and noncompleters. Subjects who did not
complete the weight loss program were significantly
younger at their first dieting attempt; moreover, they
had lower%BF (skinfold thickness) and diastolic blood
pressure values compared with completers. No other
significant intergroup differences were noted in terms
of clinical, nutritional, socio-demographic, and lifestyle-
related characteristics.
Of the 42 subjects who completed treatment, more
than 50% were referred to our center by a physician,Table 1 Baseline general and nutritional characteristics of the
or absence of attrition (noncompleters and completers)
Entire cohort (n = 98) Nonc
Age (years) 44.8 ± 14.2
Weight (Kg) 98.3 ± 17.5
Height (cm) 166.8 ± 9.7
Body mass index (kg/m2) 35.2 ± 4.8
Systolic blood pressure (mmHg) 136.5 ± 14.9
Diastolic blood pressure (mmHg) 89.9 ± 10.7
Waist circumference (cm) 110.1 ± 12.5
Hip circumference (cm) 119.5 ± 12.4
Waist-to-hip ratio (WHR) 0.92 ± 0.10
%BF skinfold thickness 39.6 ± 5.7
Highest weight in adult age (Kg) 100.2 ± 19.7
Lowest weight in adult age (Kg) 66.7 ± 13.1
Age at first dieting attempt (years) 27.4 ± 11.5
Weight loss goal (kg) 23.6 ± 13.2
Weight loss goal (%) 23.1 ± 9.8
Data are expressed as means ± standard deviation and compared using unpaired S36.7% by relatives or friends, whereas 10% did not receive
any referral. In contrast, only 34.1% of noncompleters was
referred by a physician, 36.4% was advised by relatives or
friends, whereas 30% did not receive any referral (Fisher’s
exact test; P = 0.036).
Psychometric characteristics of completers and
noncompleters
Table 2 shows the psychometric characteristics of the
entire study cohort, divided in completers and non-
completers. Compared with completers, subjects who
did not complete the weight loss program had significantly
higher scores at the SCL-90 anger-hostility subscale.
Although there was a marginally significant difference in
BES scores between the two groups, no other significant
psychometric differences were found.
Weight loss
Independent of treatment length, 69 of the study partici-
pants (70.4%) showed weight loss, 23 (23.5%) did not
show significant weight changes, whereas the remaining
6 subjects (6.1%) had weight gain (Figure 1). The weight
loss was greater than 5% of the initial body weight in
43 of the study subjects (43.9%). The mean weight loss
percentage was 4.1 ± 4.2% (ranging between +4.0%
and -16.3%), whereas the mean early weight loss percent-
age was 2.5 ± 2.0% (ranging between from +2.0% to -8.8%).
Compared with noncompleters, completers showed higher
percentages of weight loss both at one month (-3.1 ± 2.1%
vs. -1.8 ± 1.8%, P < 0.01) and at the end of treatment
(-7.3 ± 4.1% vs. -1.7 ± 2.4%, P < 0.001).entire study cohort stratified according to the presence
ompleters (n = 56) Completers (n = 42) t-test and P value
43.1 ± 15.0 47.2 ± 12.7 t = 1.5, p = 0.150
97.3 ± 14.9 99.7 ± 20.6 t = 0.6, p = 0.530
166.9 ± 9.0 166.6 ± 10.6 t = -0.2, p = 0.879
34.9 ± 4.5 35.7 ± 5.1 t = 0.8, p = 0.413
134.1 ± 14.5 139.8 ± 15.1 t = 1.9, p = 0.064
87.8 ± 9.7 92.7 ± 11.4 t = 2.3, p = 0.022
109.1 ± 11.9 111.4 ± 13.3 t = 0.9, p = 0.382
118.7 ± 9.2 120.8 ± 16.4 t = 0.6, p = 0.529
0.91 ± 0.10 0.93 ± 0.10 t = 0.9, p = 0.384
38.5 ± 6.4 41.2 ± 4.4 t = 2.5, p = 0.015
99.1 ± 16.7 101.6 ± 23.2 t = 0.5, p = 0.592
67.7 ± 13.0 65.5 ± 13.4 t = -0.7, p = 0.475
24.0 ± 10.7 31.3 ± 11.2 t = 2.9, p = 0.005
23.3 ± 11.7 23.9 ± 15.2 t = 0.2, p = 0.838
23.6 ± 9.3 22.4 ± 10.6 t = -0.5, p = 0.595
tudent’s t-tests.
Table 2 Baseline psychometric characteristics of the entire study cohort stratified according to the presence or
absence of attrition (noncompleters and completers)
Entire cohort (n = 98) Noncompleters (n = 56) Completers (n = 42) t-test and P value
SCL-90
Somatization 0.87 ± 0.70 0.78 ± 0.64 0.98 ± 0.77 t = 1.32, p = 0.189
Obsessivity-compulsivity 0.74 ± 0.58 0.83 ± 0.57 0.63 ± 0.57 t = −1.66, p = 0.101
Interpersonal sensitivity 0.71 ± 0.68 0.82 ± 0.71 0.57 ± 0.31 t = −1.73, p = 0.087
Depression 0.81 ± 0.69 0.91 ± 0.70 0.68 ± 0.67 t = −1.60, p = 0.112
Anxiety 0.71 ± 0.62 0.80 ± 0.66 0.60 ± 0.56 t = −1.51, p = 0.135
Anger-hostility 0.70 ± 0.65 0.83 ± 0.72 0.53 ± 0.51 t = −2.33, p = 0.022
Phobic anxiety 0.29 ± 0.49 0.29 ± 0.51 0.29 ± 0.46 t = −0.00, p = 0.998
Paranoid ideation 0.66 ± 0.60 0.68 ± 0.64 0.64 ± 0.56 t = −0.31, p = 0.755
Psychoticism 0.39 ± 0.46 0.43 ± 0.49 0.34 ± 0.44 t = −0.93, p = 0.358
GSI 0.67 ± 0.51 0.73 ± 0.52 0.60 ± 0.49 t = −1.20, p = 0.233
BES 9.4 ± 7.0 12.7 ± 9.1 9.2 ± 7.1 t = −1.9, p = 0.059
BDI 11.2 ± 8.5 9.8 ± 7.1 8.9 ± 6.9 t = −0.6, p = 0.531
SCL-90: Symptom Checklist-90; GSI: Global Severity Index; BES: Binge Eating Scale; BDI: Beck Depression Inventory.
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A multivariable logistic regression analysis including pre-
treatment variables (Table 3) showed that body fat per-
centage (P = 0.030) and the SCL-90 anger-hostility subscale
(P = 0.021) were independently associated with an in-
creased likelihood of attrition. The risk of drop-out wasFigure 1 Percentage of weight change in the 98 study participants ob
last visit attended vs. weight at the first visit).reduced by approximately 15% for each one percent in-
crease in body fat, whereas there was a 4-fold increase in
the risk of drop-out for each 1-point in the SCL-90
anger-hostility subscale. In a multivariable model consid-
ering both pre-treatment and treatment-related factors
(Table 4), attrition was found to be independently relatedserved during the entire study period (weight registered at the
Table 3 Multivariable logistic regression analysis for







Age at first dieting attempt 0.95 0.90 − 1.01 0.096
Sex (males vs. female) 0.26 0.04 − 1.61 0.149
Diastolic blood pressure 0.98 0.93 − 1.04 0.553
%BF skinfold thickness 0.84 0.72 − 0.98 0.030
SCL-90 anger-hostility subscale 4.61 1.26 − 16.85 0.021
%BF: percentage body fat.
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achievement of early weight loss (p = 0.029). The risk of
drop-out decreased by 11% for each 1-year increase in
the age at the first dieting attempt. Moreover, the risk of
drop-out was reduced by 40% for each 1-point percent-
age decrease in body weight at one month compared with
baseline values.
Discussion
The identification and validation of reliable predictors of
attrition would be helpful in reducing the drop-out from
obesity treatment. In this study, we specifically aimed
at identifying the predictors of drop-out focusing on
theoretically- (e.g., psychopathological symptoms and
dieting behaviors) or empirically-based (e.g., unsatisfactory
early weight loss) factors.
Despite the higher drop-out rate (57% at 6 months)
observed in our study, our findings are generally in line
with those reported in recent studies with a similar
treatment duration [5,17,31]. Our results indicate that
few baseline variables (%BF, diastolic blood pressure,
type of referral, and age at first dieting attempt) signifi-
cantly differed between completers and noncompleters.
It is conceivable that subjects with a higher awareness of
their impaired health status may have a lower drop-out
rate. Notably, obese subjects are characterized by a high
prevalence of psychopathology [23] which may in turnTable 4 Multivariable logistic regression analysis for
pre-treatment variables and treatment-related factors






Age at first dieting attempt 0.89 0.81–0.98 0.016
Sex (males vs. female) 0.17 0.02–1.94 0.155
Diastolic blood pressure 1.00 0.94–1.07 0.980
%BF skinfold thickness 0.81 0.65–1.01 0.059
SCL-90 anger-hostility subscale 3.97 0.79–19.90 0.094
Early weight loss (%) 0.57 0.34–0.95 0.029
%BF: percentage body fat.have a significant impact on attrition. Interestingly, our
results indicate that higher anger-hostility scores on the
SCL-90 are associated with increased drop-out rates,
suggesting that anger and anger expression styles may
predict attrition among adult obese individuals wishing
to lose weight. Different mechanisms may explain the
relation between anger-hostility and an increased risk of
drop-out. Burns and coworkers [32] reported that hostile
patients are characterized by a negative set of expecta-
tions and tend to be suspicious of others [33]. Such a
suspicious relational style may predispose them to reject
the physician’s suggestions [34]. Negative expectations
may also undermine the confidence with health care
providers and lead to an inability to follow the clinician’s
recommendations. Moreover, physicians may be alienated
[32] by cynicism and hostility, which can in turn result in
poor treatment engagement. Finally, hostility could also
contribute to the likelihood of drop-out through its associ-
ation with negative affect [35].
The high attrition rate (21.4%) observed in our study
at one month highlights the paramount role played by
baseline motivational status for predicting treatment
discontinuation [31,36]. In accordance with previous
data [6], we found that the achievement of early weight
loss may represent a strong motivational incentive for
obtaining clinically meaningful weight loss goals. Taken
together, these data confirm that the attrition rates in
weight loss programs are not only related to psycho-
pathological variables (i.e., anger) and age at first dieting
attempt, but also to treatment-related factors such as the
percentage of initial body weight lost after the first weeks
of treatment [9]. It is likely that anger and hostility can
act as upstream factors of early weight loss, i.e. individ-
uals who show signs of anger will be less likely to comply
with the weight loss regimen and therefore lose less
weight early in the program. Additionally, both a lower
stress threshold and a poorer capability to accept worse-
than-expected outcomes (i.e., weight loss) could make
those subjects abandon treatment before its completion.
Notably, we found a borderline higher BES score in non-
completers, which may suggest a reduced self-control
level towards food.
Several previous studies conducted in different settings
have been designed to identify the potential baseline
predictors of drop-out from obesity treatment. The
findings from our current study are generally in agree-
ment with the majority of previous reports in the field
[3,7-15,17,18] although the results were not always con-
sistent [6,8,9,12] and sporadically even were at variance
[5,11]. There are several potential reasons that may ac-
count for the discrepant findings across studies, including
differences in the study settings, the number and charac-
teristics of the subjects recruited, and the type of weight
loss protocols.
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ation. First, this study was based on a convenience
sample, which limits the generalizability of its findings.
Second, we did not specifically investigate the reasons of
drop-out. Finally, our study was conducted on a limited
number of Italian obese patients who were enrolled in
an obesity treatment program in an outpatient academic
setting; therefore, our results might not apply to differ-
ent settings and need further validation before firm con-
clusions can be made.
Conclusion
In summary, the results from the current study indicate
that baseline body fat percentage, SCL-90 anger-hostility
subscale, and age at first attempt to diet were independent
predictors of drop-out from treatment in an Italian cohort
of adult obese subjects. Importantly, we also demonstrate
that the achievement of early weight loss was independ-
ently associated with a reduced attrition rate. These results
highlight the importance of a close clinical monitoring in
the first weeks of treatment to reduce the attrition rates
and make drop-out from obesity treatment not only pre-
dictable but also preventable. Future studies are needed to
determine whether targeted psychological interventions
may reduce attrition rates in obese subjects with significant
anger and anger expression styles.
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